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trauma is increasing; most are not removed. This case report demonstrates
that R-IVCFsmay be associated with significant risks.We urge caution in the
prophylactic use of R-IVCFs until there are data demonstrating the benefit
of such a management strategy.
Bilateral Renal Vein Thrombosis Treated with Percutaneous Throm-
bolysis and Mechanical Thrombectomy
JarrodD.Day, Brian L. Chen, and JeanM. Panneton, FromEastern Virginia
Medical School. Norfolk, Va
Background: Renal vein thrombosis is a rare phenomenon with sig-
nificant morbidity. Management usually consists of systemic anticoagula-
tion, yet with the evolution of endovascular technology, more novel treat-
ment options have been described. We report a case illustrating our
approach.
Methods: A 34-year-old previously healthy Caucasian man presented
to the emergency department with gradual onset of bilateral flank abdominal
pain and anuria. Initial evaluation revealed only proteinuria, but before the
initiation of hemodialysis, he underwent an abdominal/pelvic computed
Fig 2. Reformatted 3-dimensional computed tomography scan
image of the retrievable inferior vena cava filter shows extraluminal
struts and aortic pseudoaneurysm.Fig. Venography confirms inferior vena cava filter placementtomography (CT) scan. This demonstrated an extensive thrombus involving
both renal veins and extending proximally into the juxtarenal inferior vena
cava (IVC). After the initiation of heparin, the patient underwent suprarenal
IVC filter placement through a transjugular approach. This was followed by
IVC venography through a femoral approach, confirming the aforemen-
tioned results (Fig), and selective bilateral renal venography starting first
with the right renal vein. Pulse spray thrombolysis using tissue plasminogen
activator (tPA; 1.5 mg) was performed, followed by mechanical thrombec-
tomy with the AngioJet catheter. Repeat renal venography demonstrated
patency. Pulse spray thrombolysis was repeated in a similar fashion for the
IVC (3.5 mg tPA) and left renal system (2 mg tPA) with subsequent
AngioJet thrombectomy. The final venogram revealed residual clot burden
in both renal veins; therefore, separate catheters were selectively placed in
both renal veins and treated with continuous tPA infusion at 0.5 mg/h
(total, 1 mg/h) for 12 hours in addition to systemic heparinization.
Results: Venography 12 hours later demonstrated excellent flow
through both renal systems and the IVC. Heparin therapy was maintained,
which was eventually converted to oral anticoagulation. He maintained
excellent urine output, and his creatinine levels trended back towards
baseline. In addition, his glomerular filtration rate dramatically improved
throughout his hospitalization. Renal duplex ultrasound imaging before
discharge again demonstrated excellent flow through both renal venous
systems and the IVC. His renal function remained stable almost a year after
the event, and he has remained dialysis-free.
Conclusions: Percutaneous mechanical thrombectomy and thrombol-
ysis is an alternative therapeutic option for renal vein thrombosis, which can
be performed with good technical success and, in this patient, provided
successful renal salvage and excellent early clinical outcomes.
Management of a Thoracic Aortic Coarctation Presenting as Severe
Hypertension and Increasing Dyspnea on Exertion
Hernan A. Bazan, Bruce Torrance, and Larry H. Hollier, From Louisiana
State University Health Sciences Center School of Medicine. New Orleans,
La
Background: Adult thoracic aortic coarctation is universally fatal by
the fifth decade if left untreated, primarily due to the accelerated arterioscle-
rosis. Repair of this rare thoracic pathology in adults presents several tech-
nical challenges due to thickness of the aortic wall, difficulties in aortic arch
mobilization, large intercostal arteries, and poststenotic aneurysm forma-
tion. There is a paucity of discussion of thoracic coarctation in the vascular
literature; however, various repair approaches have been advocated in the
cardiothoracic literature, including end-to-end anastomosis, path angio-
plasty repair, and subclavian-to-thoracic aorta bypass.
Methods:Amorbidly obese (bodymass index, 48 kg/m2) 35-year-old
woman with hypertension, increasing buttock claudication to50 feet, and
dyspnea on exertion was referred to our center for evaluation of a recently
found thoracic aortic coarctation. Despite taking four antihypertensive
medications, the patient’s hypertension was poorly managed. A pressure
gradient 110 mm Hg was present between the brachial and femoral
arteries (210 vs 100 mmHg, respectively). Computed tomography angiog-
raphy (CTA) of the thorax and abdomen demonstrated the coarctation just
distal to the left subclavian artery (Fig 1), a small abdominal aorta (10
mm), and a large cohort of chest and abdominal wall collaterals emanating
Fig 1. Computed tomography demonstrates the coarctation just
distal to the left subclavian artery.
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epigastric vessels into the common femoral arteries bilaterally. An endovas-
cular management of the coarctation was deemed not safe due to the small
size of the thoracic aorta (17 mm), small common iliac vessels (6 mm), and
severe angulation of the thoracic aorta at the coarctation.
Results: Repair was done thru a left posterolateral thoracotomy in the
third rib interspace. After the inferior pulmonary ligament was divided,
control was obtained in the aortic arch between the left carotid and subcla-
vian arteries, at the left subclavian artery, and in the midthoracic aorta.
Because the patient had developed such a large chest due to the abdominal
wall collaterals, no adjunctive bypass procedure was used. Ligation of the
large intercostals in the area of the coarctation was necessary for complete
vascular control; an interposition 16-mm Dacron graft was used for the
repair (Fig 2). The patient’s postoperative recovery was unremarkable.
Conclusions: Interposition graft repair of thoracic aortic coarctation
helps avoid tension that would be present in an end-to-end anastomosis and
is safe to perform in the adult patient without adjunctive bypass. As vascular
surgeons become more facile with endovascular treatment of thoracic aortic
aneurysmal disease, certain advantages of open repair for this rare thoracic
aortic pathology may assume more importance in the future. Endovascular
management with balloon dilatation, with or without a covered self-expand-
ing stent, may palliate the hypertension but is limited in many cases by
anatomic constraints and late recurrence; its greatest advantagemay be in the
treatment of recurrent stenosis or late, large aneurysm formation.
Hormone Replacement Therapy Influences Intimal Hyperplasia after
Vascular Injury: Role of Matrix Metalloproteinases
James E. Chalk, Deidra J. H. Mountain, Stacy S. Kirkpatrick, David C.
Cassada, Scott L. Stevens, Michael B. Freeman, Mitchell H. Goldman, and
Oscar H. Grandas, From the University of Tennessee Graduate School of
Medicine. Knoxville, Tenn
Objective: Postmenopausal women taking hormone replacement ther-
apy (HRT) require a secondary intervention after vascular reconstruction
due to increased intimal hyperplasia (IH)more often than women not taking
HRT. Matrix metalloproteinases (MMPs) affect IH by degradation of
components of the basement membrane, allowing excess vascular smooth
muscle cell (VSMC) migration and proliferation. The MMP pathway is
regulated by a balance between MMPs, membrane type-MMPs (MT-
MMPs), and tissue inhibitor of MMPs (TIMPs), and we have recently
provided evidence for unbalanced regulation of this pathway in VSMCs
exposed to hormones in vitro. Here we studied the role of HRT in the
modulation of this regulatory pathway in vivo and on the development of IH
in a postmenopausal rodent model of vascular injury.
Methods: Female rats aged to 12 months underwent ovariectomy.
Hormones or placebo were delivered 4 weeks later through a 90-day
slow-release pellet. After 6 weeks of HRT, each rat underwent balloon
angioplasty of the left common carotid artery. At 14 days after injury, tissue
Fig 2. An interposition Dacron graft was used to repair the co-
arctation.samples were collected and stained with trichrome elastin and for isoform-
specific MMPs.Results:Ovariectomy in the placebo group reduced I/M ratios to 0.94
 0.03 compared with 1.25  0.26 in non-ovariectomy controls (n  3).
After ovariectomy, estrogen replacement alone had very little effect (1.07
0.17) compared with placebo, whereas progesterone alone and in combina-
tion with estrogen increased I/M ratios to 1.26  0.05 and 1.16  0.21,
respectively. Intimal expression of MMP-2 and 	9 after injury dropped in
response to ovariectomy and was increased by HRT (Table; n  2 to 3).
Conversely, estrogen resulted in a fivefold decrease in TIMP-2 compared
with placebo (Table; n 2 to 3). At 14 days after injury, there was no effect
on intimal MT1-MMP in any group. In a time course study of IH develop-
ment, we have previously shown MT1-MMP is highest at day 2, and then
decreases significantly. Assays at earlier times are needed in hormone groups
to examine the role of HRT in the possible exacerbation of this early peak.
Conclusion: Ovariectomy may result in decreased IH development,
contrary to the theory that endogenous hormones are protective against
vascular disease. Furthermore, we show progesterone alone and combined
with estrogen may increase IH, consistent with the theory that HRT has a
deleterious affect in vascular pathology. Larger study groups are needed to
delineate the actual role of HRT as a modulator of IH in vivo. We previously
reported that hormone exposure results in unbalanced MMP regulation in
vitro. Here we demonstrate HRT modulates the MMP regulatory pathway
in vivo, specifically by the upregulation of MMP-2 and 	9 without a
counter-regulatory increase in TIMPs. This unbalanced regulation may be a
key factor in increased IH development seen with HRT. In future studies, in
vivo manipulation of this unbalanced MMP regulation for prevention of IH
should be examined, and timing of HRT initiation with respect to vascular
injury should be addressed.
Calf Study to Examine Endostaple-Related Thrombogenesis and Tis-
sue In-Growth
HughH. Trout III, and HowardM. Tanner, From Suburban Hospital. Be-
thesda, Md
Background: To achieve secure attachment of a prosthetic graft to an
artery, it is well established that the prosthetic graft be attached to the full
thickness of the arterial wall. Most commercially available endografts rely on
friction and columnar noncompressibility to provide endograft attachment
to the aortic neck just below the renal arteries. Although this approach works
in many instances, there is still a 4% per year complication rate that requires
reintervention as well as a 1% aneurysm rupture rate. Moreover, proximal
type I endoleak remains a concern. This study assessed the ability of
Endostaples to attach a patch graft to the thoracic aorta of calves.
Methods: To assess tissue ingrowth into the Endostaple and any
thrombus formation after insertion into an aortic wall, an arterial prosthetic
graft was attached in a patch fashion to an oval opening in the descending
aorta in 11 calves. Two-thirds of the suture line was achieved using 5-0
polypropylene sutures and one-third of a contiguous segment was achieved
solely with Endostaples inserted using a holmium yttrium aluminium garnet
laser in each calf. Seven calves were sacrificed at 30 days and four at 90 days.
Histopathologic examination was performed on all 11 specimens.
Results: Histopathologic examination demonstrated excellent tissue
ingrowth into and throughout all Endostaples. There was no residual
thrombus on the graft suture line or the Endostaple line. The inflammatory
changes observed, typical of a healing graft/arterial attachment, elicited by
the Endostaple line were equal or less than those observed by the suture line.
No observable differences were noted between the 1- and the 3-month
animals and between those with one row of Endostaples inserted and those
with a double row (to determine if the Endostaples might cause tissue
necrosis if many were placed close together). No Endostaple failed to hold
the graft to the aortic wall, and there was no evidence of any separation of the
prosthetic graft from the aortic wall. All of the 92 tested Endostaples had
complete tissue ingrowth into the interstices of the Endostaple (markedly
reducing the ability of the staple wire to be subjected to flex forces).
Conclusions: A coiled coil Endostaple appears to be equivalent to
standard vascular suture in attaching prosthetic material to the full thickness
of the thoracic aorta in calves. This appears to have considerable promise in
